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INTRODUCTION 


| The emerald is the most costly of all gems, due to the scarcity of 
flawless stones. This fact gave rise to the ancient axiom, "As rare as an 
emerald without a flaw." 


l The Bureav. of Mines will welcome reprinting of this article, -provided, 
the following footnote acimoyledsment. ge ues "Reprintea from U. 5S. 
Bureau of Mines Informtion Circrlar 6459." ok, 

2 Rare netals and nonmetéals division, U. S. Bureau of Mines. 
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Tne finer gems not only comand the highest prices at all times, but 
when flawless are considered the ost highly prized of all zem stones. Dr. 
George F. Kunz divides emeralds into two Gistinct classes: "Exceptional 
specimens," which bring as much as $6,000 a carat; and "fine-quality speci- 
mens," thich bring about $1,000 a carat. 


DESCRIPTION AivD PROPERTIES 


Precious emerald is a variety of beryl. The emerald which comes from 
corundum is called "Oriental emerald," and is also green and transparent but 
is adanantine when cut. <Although the emerald of the beryl mineral is a 
beryllium-aluminum silicate, Berl a(SiC3)6: the Oriental emerald or corundum 
Mineral, consists essentially o aluminum oxide, A150. 


The herdness of beryl on Moh's scale varies from 73 to 8,or is a 
Little higher than that of quartz. It.is very brittle, however, and can be 
easily fractured; the specific gravity is 2.69 to 2.79. The Oriental 
emerald is much harder, 9 on the Moh's scale, and heavier (specific gravity, 
3.95 to 4.11). & 7 


When pure, beryl is colorless, but .it is rarely if ever free fron a 
tinge of bive or green. The color is usually sreen, grass-green, or :ellow- 
ish green, but it is sometimes yellow, pink, and rose-red. The peculiar 
color of emerald is supposed to be caused.by cnromic oxide, small quantities 
of which have teen detected in it by chemical analysis. Emerald loses water 
on being heated but retains its color unimpaired; the color therefore can not 
be due to organic matter as has been sugzested by Lewy.4 


Natural crystals of beryl heve the form of a six-sided prism, and in 
the case of the emerald they invarizbdly, if whole, end in @ single face at 
rizgnt angles to the length of the prism.* The term "aquamarine" is anplied 
to the sea-green and blue-green stones, and the term "beryl" is restricted 
to the paler shades and other colors. Aquamarines have a number of sall 
inclined faces, and stones are found that taper, but tnis effect is due to 
corrosion. Morganite is a trade narne now used to distinguish the beautiful 
rose beryl. The varying shades of aquamarines are due to tne influence of 
the alkaline earths, wnereas the rose color of morganite is no doubt caused 
by lithia. Helidor, the yellow beryl, is a variety from Southwest Africa. 
This also owes its color to the minute content of one or more of the 
alkaline earth metals. Goshenite is a very pure colorless variety of beryl 
found near Goshen, Mass. Davidsonite is a greenish yellow beryl from near 
Aberdeen, Scotland. 


3 Lewy, M. Be, Recherches sur la fornation et la composition des Emerandes: 
. Ann. Chim. Phys., vol. 53, 1858, p. 5. 
4 Smith, G. F. Herbert, Gem Stones: London, 1912, p.- 186. 
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In the jewelry business names given to gem stones are larzely based 
upon the color. From a4 standpoint of accurate determination, the color may 
be the least reliable of all the different and essential physical character- 
istics of a gem stone. . : 


Then, too, qualifying terms are used to distinguish the stones of ob- 
viously different hardnesses. For instance, "Oriental" distinguisnes 
varieties of corundum but does not necessarily imoly that such stones came 
from the Orient. “Oriental enerald" is a green corundum mterial and not an 
emerald at all. ‘Brazilian emerald" is chiefly e tourmaline rich in - 
alkalies, which give it transparency and attractive coloring. "“Uralian 
emerald" is an emerald-green Serre from the Ural Hounteins. 


Due to erroneous nomenclature one would infer that there ere 
mumerous Kinds of emeralds to be purchased. However, although.many green _- 
stones are substituted for emeralds and serve the same purpose, there is 
none that approaches the genuine emerald in beauty or value. Since the name 
of a gem stone is of paramount importance for its success or failure, jewel- 
ers and merchants have used these many terms to put certain stones on the 
market. These names serve & business vurpose but do not in “any way indi- 
cate that such stones are acceptable substitutes for the real stone. 


IDENTIFICATION 


The true musrele is so anevacterived by its fine green color and by 
| the variations in specific gravity and hardness compered with other green 
stones, that its determination is not considered difficult. Stones of 
similar color, such as "Oriental emerald" (the corundum mineral), hiddenite,. 
and alexandrite, can be readily distinguished from emerald. Their specific’ 
' gravity and hardnesses are ag follows: 


Specific gravity Hardness 
Emerald | 2.67 74 
Hiddenite , Sel? - 3el9 72 
Alexandrite 3-68 — 378 83 
"Oriental emerald" 3.9 -4.l 9 


In addition to color, hardness, and svecific gravity, an expert 
mineralogist readily recognizes other external charecteristics, such as 
transparency and luster.. All of these characteristics are observable with 
the naked eye, or at least with a common lens. : 


me: Kraus, Edw. H., and Holden, Edw. F., Gem and Gem Materials: New York, 
1925, poe 121, 131, 134. , 2s ; 
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Obviously, only such methods of determination should be adopted ag 
would not injure the stone, especiall: after the stone has been cut; the 
avoidance of even small surface injuries is of paramount importance. Since 
in many cases an absolute determination vould involve injury to a mounted 
stone, gems for which large sums are asked are purchased unmounted. 


The difference in the value of a perfect and an imperfect emerald is- 
exceptionally great because compared with other precious stones, perfect 
specimens of emeralds are extremely rere. Fissures are almost invariably 
present and irregularities in the distribution of color and dull and cloudy 
patches are found in many of the stones. This cloudiness and dullness is 
caused either by fissures or by microscopic enclosures of fluid or solid 
impurities. Flakes of mica are found in some stones, especially those from 
the Transvaal. Even imperfect stones, however, heave a certain high value if 
they possess a fine emerald-green color. 


” SUBSTITUTES 


The high price commanded by emeralds, and the comparative success 
that attended the reconstruction of the ruby by remelting fragments of natural 
stones, suggested that equal success might follow from a similar process with 
powdered beryl; but the resulting stones were only a fair imitation. Chromic 
oxide was used for the coloring agent, but the result was merely 2 beryl 
glass with lower specific gravity and refractivity than the true beryl. Such 
stones, as well as others composed merely of green paste (lead glass), have 
been marketed as "scientific"' emeralds. These imitations are readily de- 
tected, since an ordinary steel needle will scratch the paste or "strasse" 
but has no effect on the emerald. 


The most successful imitations ere produced by mechanical means and 
by using fragments of true emerald crystals. Such manufactured imitations 
are usually in one of three forms: (1) Doublets (true and false); (2) 
triplets; and (3) those produced by fitting together scrap and slivers. In 
the third type the fragments may be held together with a suitable adhesive 
paste or may be fused together; if fused, however, air bubbles are formed in 
the interior of the stone. 


A true doublet consists of two sections, each of genuine material, 
joined with an invisible cement to produce a larger stone, the value of which 
would naturally be greater than the sum of the values of the two smaller 
pieces. The layer of cement in these doublets may be detected by immersing 
the stone in a@ liquid with an index of refraction approximately equal to that 
of the gem fragments. The cement is frequently soluble in alcohol or 
chloroform; so when @ doublet is soaked in one of these liquids the two por- 
tions may fall apart. The two pieces are generally cemented together so 
that when cut and polished the joint is formed at the girdle. 
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The false doublet has a genvine crown, while the pavilion ordinarily 
consists of colored glass or of an inferior stone. The exoosed portion, be- 
ing genuine, would etand successfully the usual tests that might be made upon 
it. However, a false doublet of enerald may &lso be made with a less expen- 
sive green stone for the crown cemented to the lower portion of green glass, 
no natural emerald whatever being used. In false doublets the joint is not 
necessarily at the girdle. 


Tne charecter of these false doublets may ‘be detected by the methods 
applied in the case of trus doublets, or one may breathe upon the stone, 
causing a film of moisture to be formed. This permits the boundary between 
the two portions to be more easily seen. If the two portions of the doublet 
are ditferently colored, the character of the stones may be ascertained by 
holding it over @ white background. 


| There are two other types of false doublets which now, hovever, are 
of little importance, as they are infrequently used. The first consists of 
an upver portion of quartz to withstand wear and a lover portion of glass, 
separated by a thin plate of colored mineral. In the other, the aollow doublet, 
the lower side of the crow is hollowed out and a colored liquid is placed 
within this cavity in order to impart the cesired color to the stons. 


Closely related to the doublets are triplets. The triplet has been 
used considerably more to imitate the emerald than has the doudlet. A layer 
of green glass, usuellr of the t:pe imown as paste, is cemented between two 
thicker layers of beryl. The beryl gives the stone the proper hardness, 
while tne glass contributes the green color. ‘he upper section of beryl is 
of sufficient thickness to extend below the girdle, whereby the effectiveness 
of the deception is greatly increaned. 


In the third type tne reconstructed stone generally asuaiete of emer- 
ald only. The finished cut stone way be’ made up of two or more pieces, but 
the value of the stone decreases vith the humber of pieces used. Some 
emeralcs of small size may be perfectly clear and flawless in one end. This 
end is cut off, and if it is too small to forma cut gem alone, it is 
cemented to one or more similar pieces. Large stones may be made in this 
manner, and being composed wholly of real emerald they bring much higher 
prices than either doublets or triplets. 


HISTORY - 


Emeralds have been prized foncuany: meverstiene and in aieient times. 
they apparently came frem Egypt, from the so-called Cleopatra emerald mines. 
Durin.; the middle ages these deposits were completely lost .and it was not 
until the beginning of the eighteenth century that they were rediscovered by 
' Cailland, who had been sent by the Viceroy of Egypt to. search for them. 
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In Eg:pt there are still abundart evidences of emerald mining in 
Ancient tines; the nalllsides are honey-combed with mining excavetions and tne 
ruins of many houses anc rock temples. While the age of these workings cén 
not be accurately dated, the most active exploitations were probably in the 
Greco-Roman period. 


In South America the Muzo deposits nad lone been worked when the 
Spaniards first set foot in the new world.’ In 152% the Svaniards first 
learned of the existence of these enierelds. The folloving :ear, Gonzalo 
Jimenez de Quesada, the conqueror of the interior of Colombia and tne 
founder of the city of Bogota, received ning emeralcs as a gift from the 
Indians. Later througn two of his captains, ‘he succeeded in locating their 
source in @ wild region about 95 kilometers (70 miles) from Tunja. This 
locality is now knorm as the Somondoco or Chivor. The Indians were success- 
ful in keeping from their white enemies a imowledge of tue exact locations; 
in fact, for 20 years the:* hid all traces of the source of these precious 
stones. 


MODE OF OCCURRENCE 


Mmeralds are found disseminated through dark limestone as in Colombia, 
in mica and talcose schists as in Russia, or in mica schist of cark color ag 
in the Transvaal, South Africa. Whereas large crystals of common beryl are 
found almost exclusively in granite pegmatites, this association is often not 
clearly indicated in the case of precious beryl, or emerald. According to 
reports made for the Beryl Mining Co., Ltd., the formation of the beryl 
crystals in the Leysdorp cistrict of the northern Transvaal was found to be 
identical in character with the Russian beryl end emerald bearing deposits 
in the Urals, the Egyptian deposits of the Red Sea, and the Austrian forma- 
tion near Salzburg. In all of these the material is of mica schist, dark in 
color and composed chiefly of biotite and fuchsite. 


Only the deposits at Muzo, Colombia, and Bahia in Brazil vary from 
the formation deScribed abovee In all tne ‘iuzo deposits tne formation is a 
cari: bituminous limestone and in the Brazilian it is a daric color with 
numerous sheets of talc in which beryl crystals are embedded. 


In Colombia the deposits are found in horizontal layers embedded in 
fossilized bituminous substance, and when first exposed to the air are rela- 
tively soft. These deposits, however, are thought to have been metanorphosed 
by solutions from pegmatite intrusions.3 


6 Kunz, George F., Precious anc Semi-Precious Stones: Mineral Ind., 1923, 
pe 978. — 

7? Pogue, Joseph E., The Emeralc Deposits of Muzo, Colombia: Trans. Am, Inst. 
Min. Eng., May, 1916, vol. 55, moe 910-934. 

8 Pan Amcrican Union Bulletin, The Imerald Mines of Colombia: Washinzton, 
D. C., June, 1914, p. 843. 
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At Muzo, according to Pogue, the most important deposit in Colombie, 
the minerals occur in cAlcite veins treversing biacse carbonizerous limestone, 
in which are found ammonites and other fossil remains, placing the 6ge of the 
deposit as Lower Cretaceous. : 


Te calcite veins run through ti.e limetone in all directions and at 
all angles. Tnere is no well-defined ad.p or strike. In some parts of the 
deposits where for cert@in reesons, & mss of the formation has been left 
standing with clean end perpendicular escarpment, the calcite veins show a 
more or less horizontal "lie." There is, however, no rule to go upon in 
describing the behavior of the veins, which very in width from & more strealc 
of less than 1 inch up to 18 to £0 incles, but these wider veins are not 4s 
rich as the narrow ones. The dest stones are found in the veins S inches or 
less in width. 

H 

Eneralds are found in calcite or as separate crystals. They are also 
found enbecded in the formation with or without en envelope of calcite matrix. 
Usually the crystals are very much broken in the process of mining and are 
recovered in fragnents. This does rot mean that the emeralds ‘vers broken by 
the tools used to extract them from the matrix, but that the fractures were 
probably due to contortion and disturbance, since the crystals were found 
Hin situ." 


3 In the Transvaal, Union of South Africa, the enerald-bearing deposits 
are siniler to those at Takovaya, in the Ural Mountains: also the gyptian 
. deposits and the Austrian, According to & report by Captain Reeves-isoores 9. 


The material carrying the beryl crystals is mica schist of 
extremely dark color, and is composed chiefly of biotite and fuch- 
sitee The main occurrence is @ lenticular mass, about 500 feet 
long by 200 feet wide. The cleavase of the schist is diagonally 
across the deposit, and tnere is considerable differentiation of 
the material, in elternating zones sunning parelle} to the lines 
of cleavages In a-number of these zones of differentiation the 
mica flakes are of much larger 61ze. Judging from the much great-— 
er size of the weathered and bleacned, crystals, occurring thickly 
in these larger flaxe nica zones, the conditions prevailing in 
them seem to afAve been especially favorable to the crystalliza- 
tion of the beryl emerald constituents of the magma. 


| In AustrialO the emereld-bearing strata are defined on one side by & 
- highly hornblende schist and a massive, well-marked gneise formation on the 
other, rnile in some parts between these formations large crops of serpen- 
tinous and other magnesian rocks are ‘sbservable: consequently the seneral 
geological make-up of this valley is characteristic of the Muzo mines of 
Colombia. 


ea a ie i a ee re a ae 
7 9g Reeves-Moore, , Hmerald Discovery in the Transvaal: South African Min. 
ae and Eng. JOUL e y Nov. 26, 1927, ppe 329—-35l 6 >: | 
10 °U- S$. Geol. Survey, Mineral Resources of the United States, Calendar Year 
a 1906: 1907, Pt. II, pe 1215-6 | 
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The emeralds found in Maine and.Connecticut were associated wita 
pegmatites, whersas thdse at the. emerald-hiddenite mines in Alexander County, 
N. C., were found in pockets and cavities in veins cutting biotite gneiss. 
There are numerous veins near the mine which cerry comuon beryl, aquanmrine, 
and quartz, but emertlds and ee we-e found only in e few veins. 


In Mitchell Geant, Ne. Cs, the eneralis occur in pegmatite inclosed 
in mica gneiss. A btody of horndlende gneies vas found a few feet east of 
this veins Occasionally gems of value have .»een found. Some crystals of 
enerald @re abundant, the color being 2 good ersreld-green. VWuch of the 
pegmatite matrix contains atte telspar, gray quartz, black tourmaline, and 
ereen eneralds. ee 


The occurrences et the Turner nine in Clevelani Sante: N. Ce, are 
similar in many respects, but here there are cervain associated rqcks which 
seem to belong naturally with th> occurrence of emerald that ere not present 
in other deposits. Here the emeralds occur in pegmtite cutting hornblence 
hypersthenite. Tne common constituents of these rocks are pale green 7 
hornblende, light-brownish hypersthene, olivine, augite, biotite, pleonaste, 
magnetite, and a little pyrite and prrriuotite. Though very few true emeralds 
have been fcund, the similarity in the association of minerals and of in- 
closing rocis in the other pegmatites has been consicercd promising. 


MINING 4ND PREPARATION 


Both underground and open-cut or querrr mekoees are used in the 
‘mining of emeralds. . ; ao 


In Colombia, 21 aigiae is dads easis ssively br open-cut methods. 
Porue describes mining methods of the Muzo Mines as follozs: . 


the steep slopes of the emerald formation, stripped of their 
covering of jungle, arewzked in gzeat torraced banks (bancos), 
affording benches on which lines of peons stand aad attack the 
vench delow with long iron crowbars. The comparatively soft lime- 
stone and shale are easily oroxken away in this way without recourse 
to blasting (rhich rould shatter the frazile emerald crystals), and 
the emerald~bearins calcite veins are jcarefally removed by nand and 
taicoen to 4 sorting shed abovee The débris falls dow the step-liixe 
slope and the accumilation at intervals is swept down to the creek 
velow by water led from reservoirs in the mountains above the 
workings. 7 


In the sorting shed the calcite veins are carefully broken - 
by hand and the emerald erystels picked out. The finer material, 
together with the gem-bearing debris gethcred from "bed-rock" and 


ll Pogue, Joseph E., Tne Emerald ‘Devosits ‘of t Luzo, Colombia: | Transe Am. . 
Inst. Mins Eng.,°1916, vol. 55, BDe 901-932~ an 
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from the water channels belew the barks, is weshed on sloping 
tables and the emerald fram.ents withdrewn by bors. The stoves 
are separated into a number of grades according to color, size, 
trensparency, nd frcedom from flaws. Ths product goes by mle 
to Bogota, from time to time, and there awaits transnoration to 
London in larzer ccnsignments. 


Tne labor is done by Indian peons drawn from the neighbor- 
hood. Mining offici2ls and police are svoplied from Bogota or 
other towns. Great vigilance is exercised when the mines are in 
overation, to reduce loss by thert. A hodv of military police is 
assigned to the mines, the exits are carefully guarded; watchmen 
are always on duty in smell evwerd houses on prominent points 
abcve the workings; overseers ar2 in constant attendance during 
nours of work; and the worlmen are impounded and not allowed to 
lezve the mines until tae culmination of a suitable period of 
s2irch. | | 


Tne mining eouipment is simple, but the fragility of the emerald pre- 
cludes the use of most types of equipment that would increase the quantity 
of ground handled. 


According to Bainier,!© the methods employed at the Chivor-Somondoco 
mines are essentially similar. The work starts from a trench dug at right 
angles to any veins that may lie telow the surface, and the loosened “irt is 
weshed away by @ heed of water released froin a reservoir or “tambre® having 
a large gate that pernits it to be emptied in less than a minute. The sices 
of this trench are cut down in stems as described in connection with the 
Muzo operations and when the sides refch an angle of 45° the bottom is deep- 
ened by another rush of water. This method, it will be seen is not sreatly 
Cifferont from the "booming" methods employed in. placer mining in certain of 
our vestern States, but in Columbia considerable rock is removed by olasting. 
Apart from the drilling, the only tools used ere crowbars and hoes. 


As an instance of the extent to which these operations are 
conducted, @ recent crosscut executed in this manner was 400 feet 
long, 120 feet deep, and involved the removal of aporoximately 
200,000 cubic yards of material. Of this material a fair propor- 
tion was rock in which about 4,000 linear feet of hole was drilled 
and 1,000 pounds of 90 per cent selignite was used. In drilling 
enerald formation great care is necessary in the placing of holes 
in relation to emerald veins to avoid breakage of tne gem crystals. 
The cost of the operation deacribed, including rocic drilling and 
explosives, was slightly under 10 centavos per cubic yard. 


12 Rainier, P. W., The Cuivor-Somondoco Emerald Mines of Colombia: Am. 
Inst. Min. and Met. Eng., Tech. Pub. 258, Feb., 1920, pe 8- 
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Tne men work in gangs of from 15 to 40. Hach gang is. 
handled by an Indian foreman, and. close supervision is main- 
tained by responsible members of the staff. When emerald 
formation is reached, distinguished by firm to hard rock with 
well-defined veins, @ close watch is kept for a showing 6f 
morralla, or emerald mineral. This is immediately reported to 
the company official supervising the work and he closely 
watches the development of the vein. The emeralds are picked 
by hand from the vein, cleaned with acid, sbi and. sec a 
for shivment. 


Under the Colombian mining law, it is illegal to transport 
rough or uncut emeralds in the country except under Government 
seal; therefore, vhen sufficient production has accurmlated at 
the mine | to make a shipment, a Government inspector is sent for 
to Bogota. This official weighs and seals the production, which 
is then taken to Bogota. The rroduction mst be delivered in 

ne Governnent offices with seals intact, the seals are here 
broken, the emeralds reweighed and appraised by the Government 
appraiser and resealed. This accomplished, an export permit is 
obtained and shipment abroad is inade under seal. 


Grading of Emeralds 


The emeralds are sorted into a veriety of grades, according to cclor, 
transparency, size, freedom from fissures or enclosed imourities, and various 
other considerations, before they are ready for tne market, The final sort- 
ing, however, is done upon arrival at the sorting sheds. Not until the 
treatment of the emerald matrix has been accomplished is this final sorting 
for the market done. According to Charles OldeglS this valuable matrix is 
cealt with ag follows: | 


The larger pieces are broken’ up ‘by light hamiers, and the 
resulting product is again reduced in size. Each piece is ex- 
amined very closely for gens or emerald coloretions, and the 
woste sorted out. The final product is reserved and is again 
broken by light tools. The emeralds which have become loosened 
ace picked out, and if clean are placed into stock while those 
gems to which matrix still adheres Gre placed in a bath of cold 
dilute myerecnronn’ acid until they are cleaned. 
i With respect to Pecerers -day operations at the Chivor mine, MacFadden 
Savss 
13 Olden, Charles, Emeralds: Their Mode of Occurrence and Methods of Min- 
ing and Extraction in Colombia: Trans. Am. Inst. Min. and IMet. Eng., 
vole el, 1912, pe 202.6 
14 MacFadden, C. K., Brief Review of Emerald Mining ‘in Colombia App. 2: 
4m. Inst. Min. and Met. Eng., Tech. Pub. 258, Feb., 1930, poe 19-21. 
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The emerald material is sorted by an expert immediately 
after mining, into five classes or grades and morralla, which 
is a senicrystallized product havinz mach of the appearence of 
turquoise matrix, but green in color. This material at 
present is given no commercial value, but ias possibilities 
for use in the manufacture of curr link settings, and sc forth. 


No eccurate estimate or precictior c&n be made of the pro- 
po~tions of the several classes in the tota] mined material. A 
fairly typical mining return sheet from the Muzo mine covering 
two months operations (table below) shovs percentages of the five 
principal classes into which the vroduct was divided. The total 
veigat of emeralds recovered was about 10 pounds avoirdupois. 

Tne values given are believed to be considerably higher tnan are 
at present usei by the Government asraicers in estimating tae 
value of tha rough material. 


fro Months Mining at iivzo Mine 


Per cent 


Per cent of 


Classes carats) alu _total weight of value 
Noe le 523 0.75 

Moe 2B 3.15 

No. % | 13.50 

No. 4 18.50 

NOs 5 


991, 400 ! ___64. 00 Zaik Ce 
1,694,250 100.09 100.00. 

(Average per month, 34,509 cts. = $€47,125-as opérated,by English mining — 

company 

1/ Estimated values based on one carat (31/5 grains): Noe 1 grade, $250; 
Now 2, $100; No. 3, $50; No. 4, $25; No. 5, $12.50. 

2/ It will be noted that the No. 1 end 2 grades, having a total weight of 
less then 4 per cent of the output, yield more than 20 per cent of total 
valuce 


It will be noted immediastely that notwithstanding the very high 
value placed on the No. 1 grade, the total value of this mined during 
tnese particular two months represents less than 8 per cent of tne 
total values, whereas the No. 5 quality, valued at one-twentieth 
the price per carat, yields nearly one-third of the total value of 
the two months mining. 
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It is interesting to note that even during a period when 
veins containing emeralds of fine color ere regularly producing, 
an almost infinitesimal portion of the total product would grade 
as superfine gems, the propoition teing something like 0.01 per 
cent. The exact percentuges can only be ascertained after tne 
stones have been cut by @ skiliful lapidary. | 


The mining manazer of the British company whic: some years 
aso operated the Muzo mine on special contract with the Colombian 
Government is authority for the statement that once, after « long 
period of poor returns, one of the veins "commenced to produce;" 

& pocket or "nest" of high-crade crystals was encountered and 
from a few cubic yerds of vein material, $400,000 in fine emeralcs 
was obtained in a few hours. Such instances, although rare, are 
tne incentives which urge the mining enzineer familiar with gem 
Mining to unravel the zeological snarl which at present marks 

the genesis and deposition of the Colombian emeralds. 


In Austrie,15 mining of emeralds was carried on by deep mining. The 
emerald—bearing matrix ras reached by four levels driven into the deep 
declivity of the mountain, varving in depth from €00 to 700 feet below the 
top of the divide or pass of the two movntains constituting the great Legback 
Vélley. Peasants were used in the mines and the work vas carried on by 
primitive methods. The matrix was carried to the mouth of the levels in 
baskets and then lowered to the valley below, where the sorting was done by 
women and young boys. At no time were the operations carried into the 


heart of the mountains. 


WORLD PRODUCTION 


At present Colombia, South Africa, and Russia are the chief producers 
of emeralds. The production of the other countries is small and varies from 
time to time. 


Production data are meager, but the agsregate output of new stones 
in most years amounts to $500,000 or more in the rough state. During 1925, 
the output of the State-contzolled Muzo mines in Colombia alone was valued 
at $250,000.15 The Colombia Umerald Development Corporetion reported a | 
1928 procuction of 22,712 carats from the Chivor mine, near Somondoco; but 
no information was aveileble on the cperation or ovtput of the State- 
controlled deposits at Muzo and Cosquez. -sccording to Kunz , 17 the leasehold 
of the Government-owned mines was t>. be sold at avctiou in Seotember, 1930. 


15 U. S. Geological Survey, Mineral Resources of the United States, | 
Calendar Year 1905: 1607, Pt. II, pe 1215. 

16 Kunz, George F., Precious and Semi-Precious Stones: Mineral Ind., 
1926, pe 535. 

17 Kunz, George F., Precious and Semi-Precious -Stones: Mineral Ind, 
1929, Pe 548. 
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In South Africa, the Somerset minel8 of the Beryl Mining Co., wae 
treating about SO tons of rock per day (or 1,200 tons per month). The rock 
yielded by the end of 1928 14 pounds of crystals per ton. During 1929 the 
Beryl Mining Co. put into operation a 200-ton per day plant. In qunes 1929, 
the weekly shipment of sorted crystals going to London averaged 5a vounds, 
and sales of cut goods for the month amounted to 5915. The year's operation 
showed a profit of 84,015. 


In Russia, production varies from month to month. The stones are 
excellent, but are surpassed in quality by those from Colombia. 


DOMESTIC PRODUCTION 


Several localities in the United States have yielded emeralds of 
good gen quality, but the best specimens have come from North Carolina,19 
Emeralds were first discovered in Alexander County, N. C. about 1875. 
Several fine gem stones were found on Crabtree Mountain in Mitchell County 
about 1894. Both of these deposits developed on a fairly large scale and a 
few fine stones were obtained from eich. A third deposit was discovered in 
North Carolina several years later on the W. B. Turner property about 5 miles 
from Shelby, in Cleveland County. 


Several stones of paler color have been found at Topham and Newry, 
Me; and at Haddam, Conn. 


In the United States the beryl deposits at Golden, Colo., were being © 
exploited as a possible source of beryllium.“0 The deposits at Albany, Me., 
and Golden, Colo., have not produced any material of gem quality. Until 
quite recently beryl mining has been carried on solely for the recovery of 
the emerald; now, however, the metal beryllium is receiving a great deal of 


attention, and it is believed that within a few years emeralds will be mere= 
ly a by-product in the recovery of beryllium ores. 


IMPORTS INTO THE UNITED STATES 


No separate statistics were kept for the imports of emeralds into 
the United States prior to 1927, the figures being included in "all other 
gem stones." The imports of emeralds "cut but not set" and "rough or uncut" 
for 1927-1923, inclusive, were separated from the total imports and were 
reported as follows: 


i8 kunz, George F., Precious and Semi-Precious Stones: Mineral Ind., 1928, 
Pe 5326 . 

19 U. S. Geological Survey, Mineral Resources of the United States, 
Calendar Year 1911: 1912, Pt. II, p. 1OSl. 

<0 lunz, George F., Precious and Semi-Precious Stones: Mineral Ind., 1929, 
p. 549. 
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-—s. Speer econ es eres acer 


oi aE 


Rough or ncee. dish Cut but not set 
Quantity ee eee 
carats Value Value 
1927 2,905 $29,241 $1,164,028 
1938 6,311 51,156 2,186,336 
1929 2,304 17,168 3,452,585 
1930 18,3le2 a 72,24C _. 1,053, 694 


THE INDUSTRY IN FOREIGN COUNTRIES 
Colombia 


The Chivor mine is the only emerald deposit being developed in 
Colombia at present. This field has been operating successfully and on an 
increasingly large scale since control of it was acquired by the Colombia 
Emerald Development Corporation.©1 


By contract entered into with the Government in 1909, the Colombian 
Geposits were actively exploited by an Englisn concern, but a few years later 
this contract was rescinded and the Government reassumed sole control of the 


mines. Owing to a lack of sufficient capital, operations were totally 
suspended on January 1, 1913. 


The Government regulates production of.the mines to maintain a high 
price level, In April, 1923, the Colombian Government sold the entire 
accumulated output of the Colombian mines to a firm of French fevelers. As 
the price of high-quality specimens was then constantly on the increase, 
soue mines held their stocks for a further rise in the market. For some 
time the output was marketed by this French firm under contract, but in 
1928 the contract was terminated by the Government and a policy of direct 
sales to dealers was inaugurated. 


Prior to 1925, Chivor was generally regarded as capable of only low- 
grace production and was operated on a part-time schedule because of the in- 
sufficient water-supply in the dry season. In the four years of development 
(1925-1930), by the Colombia Emerald Development Corporation, the Chivor 
mine produced emerals of the higher grades in increasing quantities and has 
proved up a formation containing high-grade emerald sufficient for many 
years! operation. 


2i Rainier, P. W., Work cited, p. 4. 
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Brazil 


E.aeralds were first found in Brazil near Esmeraldus, in the State of 
Minas Gcraes and nesr Som Jesus dos Meiras, State of Behia, about 1913. 
Later ia 1920 or 1921, what seemed to be a considerable aeposit of eneralds 
was discovered in tne northern part of Minas Gerees, near S20 Jose de 
Gorutubé. 


- Russia 


In 1830, the Russian cmerald deposits were discovered on the Asiatic 
side of the Ural Mountains near the Takowaja River, about 50 miles east of 
Ekaterinburg. Tro years later the mine was regularly worked and remained in 
operation for about 20 years, at the end of which time it was closed. At the 
beginning of the twentieth century the deposits were reopened and axvloited on 
&@ small scale by a French company. 


In September, 1923, the Soviet Government confiscated the emerald 
mines which the French company hed operated and awarded a virtual monopoly to 
the Sanozwet Trust, or what is lmown as the Russian Precious-—Stonse Trust. 


This arrangement epparently wag not & success, and in 1927 it was re- 
portéd that the Soviet Government ned witharawn its concession and grented it 
to an American firm. It is understnod that the mines will be equipped with 
up-to-date American machinery and that the product will be shippved to Paris 
by plane. 


Austria 


Emeralds, many of them fine stones, h@éve been produced at Habachtal 
in the Province of Saltzburg siace the Middle Ages. In 1896 a British company 
took over the property and worked it in a more or less indifferent manner 
until, just prior to the World War, a group of peasants of the villaze of 
Bramsberg purchased the property. It was reported that on December 1, 1928, 
the property was advertised for sale at auction. It is thought that the mine 
has nov been worked out. : 


South Africa 


Fneralés were discovered in the Leysdorp district of northern Transvaal 
in 1927." Some 67 mineral claims were pegged in, but were later acquired by 
the Beryl Mining Co., Ltd., with the right to purchase prospecting and mineral 
rights over a great arca adjacent to these claims. During this vear the 
African and European Investment Co., and Emeralds, Ltd., were added to the 
Bervl Mining Co.,°4 who are the original operators in the Leysdorf district 
of northern Transvaal. 


22 Kunz, George F., Precious and Semi-Precious ‘Stones?. Mineral 1 Ind., 1927, 
De 510. 

23 Kunz, George F., Precious and Semi-Precious: ehonee: Mineral’ Inds, 1928, 
Pe 532 ce te : 
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Parcels of stones shipped to London vere valued at £4 to b20. At 
this time the market for high-ouality material seened to be undersupolied, 
and there existed wonderful opportunities for expansion. 


New companies formed for operation in the Leysdorp district include 
Anglo-French Emerélds Co., Ltd., African Ene:ald Corporation, Ltd., Arundel 
Emeralds, Ltd., Coprea Brerealds, Ltd., and Standard Emeralds Co., Ltd. In 
1929 the African and Eurcpean Investment Coe, Ltd., were preparing to go into 
active recovery operations; Eneralds, Ltd., was said to nave not yet reached 
the producing stage. | | 


Namaqualand 


According to Kunz,°* beryl has been discovered near Steinkopf, in 
Namaqualand, end @ company has been formed with the primary object of 
developing the deposit in anticipation of a demand for the beryllium ore. 
It is thoughtthat minerels of gem quality may be found also. 


Austrejia 


Emeralds were discovered near Poona, Western Australia, in 1912, but 
not until about 1926°° was anything done toward commercial development. 
About 4,000 carats of rough stones ere mined in 1926, 2,000 carats of which 
were shipped to London. Among these were eight stones of 20 carats each, 
and one of 40 carats. As the depth increased, the stones improved in color 
and value. 


Tne emerald mine at the Glen in Enmaville Division, New South Wales,<® 
was reopened during 1908. The mejority of these stones &re pale in. color, 
but some are of good quality. A stone of 60 carats in the rough was ob- 
tained at this time, and the total production of 1,000 carats was said to be 
valued at over £1,600. 


MARKETS AND PRICES 


The United States provides the best market for the superfine grades 
of emeralds, although other grades find a ready sale at satisfactory prices. 
The material of cheaner quality has alvays found a better market in the 
Huropean and Asiatic countries, especially in India, where the lignter-colored 
stones seem to be in steady demand. 


The superfine Colombian emeralds are sold in New York to retail at a 
price of $3,000 per carat and some extra special gems bring as much as double 
that amount. However, it is interesting to note that an almost infinitesimal 
portion of the total product are graded as superfine gems. As noted, the 
proportion is something like 0.01 per cent.°? 


24 Kunz, George F., Precious and Semi-Precious Stones: Mineral Ind,., 1929, 
pe SAS. 

25 Kunz, George F., Precious and Semi-Precious Stones: Mineral Ind., 1926, 
p. 586. , 

26 U. S. Geological Survey, Mineral Resources of the United States, Calendar 
Year 1910: 1911, Pt. II, pe 867. 

e? Rainier, P. W., Work cited, p. 2l. 

9166 ~ 16 ~ 


po 4 | | I. C. 6459 
‘SELECTED REFERENCES 


American ‘Institute of f Mining and Metallurgical Engineers. Emerald mining in 
Colombia: Brief review of emerald mining in Colombia. Tech. Pub. 253, 
A. I. M. E., Feb., 1930, 21 pp. 


- Bauer, Max. Precious stones. English translation by L. J. Spencer, London, 
1904, pp. 312~315. Carefully compiled seological, mineralogical, and 
historical account of the Muzo devosits. 

Bleloch, W. E. Position and prospects of beryl minings. South African Min. 
and Eng. Jour., vole 40, pt. 1, Apr. 27, 1929, pp. B2%-004- 


Codazzi, R. L. Minas de pansveaes. ‘Bol. Min. y Petrol. (Bogota), vol. 1, 
Feb., 1929, PVe 114-143, . 


Department of Mines of New South Wales. The emerald mine at the Glen in the 
Emméville Division, New South Wales. Ann. Rept., 1909, p. 54. 

Draper, David. The emerald discovery: Views of several experienced mining 
men on the value of the finds. South African Min. and Ens. Jour.,, Dec. 3, 
1927, De 352. 


Evan Just. Emeralds at Bom Jesus Dos Meiras, Bahia, Brazil. Econ. Geol., 
1926, ppe 808-810. 


Fersman, A. The emerald mines in the Urals. Geochem. Nigration der 
Elenents, Chapter 3, Abh. prakt. Geol. Bergwirtsch., vol. 18, 1929, 
ppe 74-116. 


Harzer, H. S.~ The emereld discovery. South African Min. and Eng. Jovr., 
vol. 38, Dec. 3, 1927, pp. 351-352. 

Hidden, W. E. Occurrence of emeralds and hiddenite discovered by W. 4. 
Lackey on the Osborne-Lackey place. Am. Jour. Sci., 3de ser-, Vole 29, 
1885, pp. 250-251. 


Kovaloff, Prof. P. The emerald discovery: Views of experienced mining men 
on the value of the finds. South African Min. and Eng. Jour., Dec. 3, 
1927, De 352. 

Kratky, A. Production of green corundum (artificial emerald). Chem. and 
Ind. (London), Feb. 28, 1930, p. 190. 


La Grange, J. Me A study of an occurrence of emeralds in the northeastern 
Transvaal. Trans. Geole Soc. South Africa, vol. 32, Johannesburg, 1930, 
PPe 1-25. 

Latham, E. Be. Notes on the rediscovery of certain lost emerald mines in 
Colombia. School of Mines Quart., vol. 32, 1911, ppe 210-214. 

Letcher, O. Emeralds added to list of minerals produced in Transvaal 
Province. Eng. and Min. Jour., vol. 128, No. 1, New York, 1929, p. Se. 


9166 -~ 17 - 


I. C. 6459 


Little, H. P. The Instruction of Ptah-Kotep: An ancient reference to the 
emerald. Science, March £3, 1917; pe 291. 


Metal and Mineral Markets. Colombia emerald ovtput for 1929. Vol. 1, 
April 3, 1930, p. 9. 5 7 en a 
Mining Magazine (London). Transvaal Emerald Field. Vol. 40, No. 4, April, 
1929, pp. 223-25. 


Olden, Charles. Emevalds: Their mode of occurrence and methods of mining 
and extraction in Colombia. Trans. Inst. Min. and Met., vol. 21, 1912, 
Ppe 192-209. Good account of mining metiiods at Muzo. Includes zeological 
description and historical details, the latter in part reliable. 


Pan American Union, Bulletin. The emerald mines of Colombia, 1914, pp. 839 
843, | : 

slnhetententetated -- The emerald in Spanish America, 1916, pp. 706-720. 

Piatintzki, P. Geological explorations in the emerald region of the Urals. 
Geol. Com. Bull., vol. 48, No. 3, Leningrad, 1929, pp. 1-24. (Summary in 

. English, ppe 23-24.) © | 

Pogue, J. E. Emerald deposits of Muzo, Colombia. Trans. Am. Inst. Min. Eng., 

vol. 55, 1916, pp. 910-934. 


Rainier, P. W. The Chivor-Somondoco enerald mines of Colombia. Am. Inst. 
Min. and Met. Eng., Tech. Pub. 258, Feb., 1930, 21 pp. 


South African Mining and Engineering Journal. Geologists! report on Somerset 
emeralds. Vol. 39, pt. 1, March 24, 1928, po. 101-103. 


9155 , ; a 


